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1 -Standard Fre- 
quency Radio Trans- 
mitting Stations 


DEPARTMENT OF COMMERCE 
BUREAU OF STANDARDS 
WASHINGTON 


Technical News Bulletin No.79 


November 10, 1923. 


GENERAL NOTE 


Oring to the current nature of the investigations 
mentioned in the Technical News Bulletin, sometimes it 
will be impossidle to suoply printed information regard- 
ing them. Horever, in these cases, when the investiga- 
tion has vrogressed sufficiently far, the Bureau will be 
pleased to furnish technival data to those engaged in the 
particular application of the subject, in order au avoid 
the delay incident to publication, 


If every radio transmitting station maintained ex- 
actly the wave frequency assigned to it, there would be 
available a standard frequency wave every time any sta- 
tion was in operation. Horever, at present this is the 
case only with certain e+ntions, and becausc it is a 
matter of difficulty to maintain. exactly the assigned 
frequency, and also because this is of great importance, 
the Bureau has. been collecting sOme interesting data on 
the subject. As a result of these measurements it is 
possible to give out information from time to time on 
stations which maintain a sufficient accuracy to be use- 
ful as frequency standards. Several stations, which use 
special means for maintaining constant frequeney, have’ 
very nearly attained the goal of remaining within 2 
kilocycles of the assigned frequency, as recommended by 
the Sccond National Radio Conference. 

At this time it is possible to give data on the 
following stations, the transmissions from which may be 
used in standardizing wavemeters and other apparatus, by 
the methods given in Bureau of Standards Letter Circular 
92, “Radio Signals of Standard Frequency, and their 
Utilization." Data on other stations will be issued from 
time to time as the work progresses. 
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TNB79,p.2 
Station Owner Location Assigned Period Number of Greatest peered 
Freouaney covered by times devia- leva 
ke measurements measured tion tion 
WaL R,.C.A. Coram Hill, 17.13 Aug. 24-Oct.12 16 Lee 0.3% 
L.1I.New York h 
NSS U.S.N. Annapolis,Md. 17.48 : ‘ 30 0.5% 012% 
WOK R.C.A. Rocky Point, 18.2) : ( 22 0.4% 0.2% 


L.I.New York 


WGG R.C.A. Tuckerton, 


No.1, N.J, 18,85 : : 36 0.4% . 0.1% 
WSO R.C.A. Marion, 25.80 ery nh to 36 0.6% 0.2% 
Mass. 
wGY GE, Schenectady, 790. June to Oct, 34 0.5% 0.2% 
New York 
KDKA W.E.M, E.Pittsburgh, 920. : 30 0.6% 0.3% 
Pa. 
R.C.A. = Radio Corporation of America 
Has ots = Ns Pe Navy 
Gale's = General Eleetric Co, 
WeE.M. = Westinghouse “lectric & Mfg. Co, 


2 A Method of 

Measuring Very 

Short Radio Wave 

Lengths and Their 

Use in Freouency 
“ Standardization 


A paper by F. W.. Dunmare and F. H. Engel, describing 
one method of establishing freauency standards emoloyed by 
the Bureau has recentiy been published in the Proceedings 
of the Institute of Radio Engineers (p.467;October,1923). 
The method described is based on the direct linear measure- 
ment of the wave length of very short standing waves on a 
pair of parallel wires. The wave lengths measured were from 
9 to 16 meters, the currents having frequencies from 33,000 
to 19,000 kilocycles per second. The apparatus for gener- 
ating these ultra-radio freouency currents is described, 
as well as the details of the method used in measuring the 
length of the waves which they produce on the parallel 
wires.. A method is also described for calibrating a wave- 
meter at freouencies from 30,000 kilocycles to 352 kilo- 
eycles (10 to 850 meters). This method makes use of the 
harmonics in a second radio-frequency generating set, one of 
which, when combined with the outout from the ultra-radio 
frequency generating set, produces 2 beat note in a reeeiv- 
ing set tuned to the ultra-radio freouency,. The zero beat 
note mothod is used to obtain an exact setting. 
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The radio laboratory of the Bureau of Standards has. 
prepared Letter Circular No. 103, "Description of a Series 
of Single-Layer Inductance Coils Suitable for Radio-Fre- 
quency Standards" which gives specifications for the con- 
struction of a complete series of single-layer inductance 
coils suitable for radio-freouency standards. The series 
consists of seventeen coils having a constant ratio be- 
tween the successive values of inductance, and the coils 


are designed to cover the inductance range from 8 to 5000 
microhenries. 


The results of tests on radio receiving sets made by 
the Bursau of Standards are given in 2 series of letter 
circulars now being issued. The first of this series is 
Letter Circevlar No. 90, which gives results of tests on 
certain electron tube receiving sets. The second, Letter 
Circular No. 93, describes the results of tests on receiv- 
ing sets using crystal detectors. The third paper of the 
series, Letter Circular No. 102, has just been issued and 
describes results of tests on a number of short-wave re- 
generative receiving sets. It is believed that the methods 
followed and the examples given in these reports will be of 
assistance to mamufseturers in the development of methods 
of testing and describing and improving their products. 

The particular receiving sets are referred to by arbitrary 
reference numbers rather than by a statement of the manu- 
facturers' names and type numbers. 

These letter ciroulars have been issued in mimeographed 
form, but a limited number of copies are available for dis- 
tribution to testing laboratories, manufacturers, and others 
who can show that they are directly concerned with the test- 
ing of receiving sets, Reovuests should be addressed to the 
Bureau of Standards, Washington, D. C. 


A eonsiderable number of inquiries received at the 
radio laboratory of the Bureau of Standards call for similar 
elementary informetion regarding radio publications, radio 
laws and regulations, station and operator's licenses, and 
call books. In order to facilitate the handling of these 
inouiries, Circular No. 122 was prepared and recently re- 
vised. The-.new edition gives the more important radio 
periodicals, lists the important Government radio publica- 
tions, and the radio books of general interest issued by 
various publishers, gives a brief summary statement regard- 
ing the radio laws and regulations of the United States and 
Canada, and gives a map showing the radio inspection dis- 
tricts. A copy of the second edition of Bureau of Standards 
Circular No, 122 may be purchased for 5 cents from the 
Superintendent of Documents , Government Printing Office, 
Washington, D. C. 

HRED 


ae a | 


. ( > Pi 
Maen hyn: Ryn oes piggy Sele ee, Te Pye Pots J al wee im 2 ‘enh ae i ha 
: : i : My tres ‘ , ay ay hey POP ae aed ii ie ey Rep aa o% 
oe er ; fioohal goal ay Dae Pore sting” 2 
ci Gd 00 obi “aD ARS Me a ea 
ines at na ut ies YoU Ree rowera |: . 
Aafise eat ey abiatiue adged 
ij re or: ¢ 3% oY eS Pes BF at ‘e ? aoe 
0 I cal [‘? £ o TERS RRORE OAK Wars 
“t" / > ny a vor B® Dy epg Tis Bh 2: 
; sei itacco weer 
dud ' SS ey Hee ae y a ae ee “ 7 4 e, ‘oo Un ony Cat bal | 
; j a, Pas BY. ‘ ae a DST e Fae sad 
f i } tae | she re %. Py a SOME oo Mire, « Fuelige 25 a ee | 
; ; fhpnes-a- ; eae % ees ae LeemeD: * x cf 
PSR hon ip. i? a eer hee = PO age | eee ete as oe 3 iz 
mote bth” ‘te bi 4 SUT SES ao. othe Sa ieee 
" » eat vais fn oy : ab tse 9% io. cr beie eter: ; 
Avrad wed do. { TL is. DAO tye Ss cama eee 
ante ryan Sa ; FO] MS a Be . fo: tL pase ned piogs®: 
‘ we SS fos Pia Fae * i TSVPAOAD OU LP Omae 
7 MAL We We a 7 TNE i ; ee: eh Wat ME Sa LE 
He Ap se § ; ; : a PP ow be On bee 
| Fin f he th ie os ks 5 " os . oe Lom ia ‘fi2 i tes 
POET HTS Vhadd silosersy | O¢renenes fre rates 
pene Spe ve of : : veogoq efit se wi 
ite - " “ : “ > ° " 
ie pee! ls GN “a ee ey She ag “ag a Dh aie ope Pint A’ pam co ss ies Te 5 
a ; trades sean be e-aened Tademuds: 
Baergonen Ot, ms wel. ( wejusyie totgad deorti 
4et es eh ang i, : oe toda, eee se Parse 
Pay we , " re uJ , € mrrese! a ae ce, peat “Fe VO pyar = 
A ae Ea i Dts ake Wl deena 4. ie Re 
fs és . - Say WS at Sie Be er) : * 
A TOR Wy Ris ofteines! sce) seein mes ‘pen wire § 
af 0 trend Mee Rahs Re MaOIWS 
CHF 2% Or firaey eae wond io wide ef csreseree: 
BP ere BR x Lhe nh aot? *, iy Wee i me eeapoedte ae efore 
r a pane gs ' 5 si Oe bp, ih ; 4 Lee: i: ao hfe tat ay an LARS 
Z eee UP ; tae ; ee nas a 
BOG: ghIGN OLE. @ QodeRsee SHE roidets » cohtetonm Dnt ovat 
to te. che he ae Ad bee h i oy od 04 fehao OF waned firs: 
bps Oot. d0:5. Bptiaeste Gar SOf. no ar Punter pogeahalwers 
Sfhow Ineticar®. anon 4a hardy mek bide dempheeiee af en” 
te ep CM. a HN my Aiding wIaKOw) dretrog (8+ greet yadtmebbotwe: 
YE. Seueed - deen tr Tesedest ic good BEhan,: amt beg. Pe ice ha 
eh nees tre, tite. phar eb 2. 0728 5-- perernd sda: coaleatasine 
we BOLD Re tReet Me pnp etedl eves bei aed Caer, ards ane 
THEE POLIO IMCL TUN, CAP mmb-we te ter, amy Ei Roly 6 aimee Es 
Brie 2 Io webte! Ye Hendin Sryoar. ath. Ve. ree Aes geben? (57 


19% cor? eivan 2 yo. hamkderne ad wer: a oy 


q oo": se nee 
943 70 opids 2h soonmrsited, its Wit vibes a ae a 


J 


6 Regulations for 
Radio Antennas 


7 Salinity of Sea 
Water 


TNB79,p +4 


It is intended to include in the next edition of the 
National Electrical Sefety Code some regulations for the 
construction of outdoor radio antennas. A subdcommittee to 
deal with this subject held its first meeting at the Bur- 
eau of Standards on October 19 under the chairmanship of 
L. E. Whittemore of the Department of Conmerce. Cihcr mem- 
bers of the Committee are C.K.Ahearn, Superintendent of 
Fire Alarm, Waterbury, Conn; H.J.Burton, Consumers remer 
Company, Jackson, Mich; L.W.Chubb, Westinghouse Electric 
and Manufacturing Company; J.A.Cook, New York Edison ’Com- 
pany; W.M.Craft, American Telephone and Telegraph ote 
J.H.Davis, Baltimore and Ohio Railroad; and H.C.Wolf, 
Maryland Public Service Commission. Messrs. Guthrie, 
Doyle and Tesch of the Radio Corporation of America. and 
Messrs. C.B.Jotliffe and M.G.Lioyd of the Bureau of Stand- 
ards were also present at the meeting. 

The Committee outlined proposals for the regulation 
of antenna construction and after further consideration 
these will be reported to the large Sectional Committee 
which is carrying out this revision of the Electrical 
Safety rules according to the procedure of the American 
Engineering Standards Committee. 


The Bureau of Standards has developed an apparatus 
and procedure for its use by means of which the salinity of 
sea water may be determined readily on board ship. This 
work was undertaken at the request of the Committee on In- 
struments, Apparatus and Measurements of the Interdepart- 
mental Board on International Service of Ice Observation, 
Ice Patrol, and Ocean Derelict Destination, and the appara- 
tus is for use on one of the Coast Guard cutters when on 
ice patrol duty. 

The proportion of salts in sea water varies with time 
and location as a result of evaporation from the surface 
and dilution with fresh water. Increase or decrease of the 
salt content makes a corresponding change in the eleetrical 
conductivity, but the indications are made to show directly 
the corresponding amount of salts present in the water. 

This procedure is much quicker and more convenient 
than the usual chemical titration method. It is intended 
to enable the scientific observer on the ice patrol work 
to dete: wine the salinity of samples of sea water as taken 
or whenever he may desire, rather than only at the end of 
the season. Thus the data can be made immediately avail- 
able in case it should be found that a knowledge of the 
salinity may help in detecting changes in conditions, such 
as shifts of currents, the approach of ice floes or bergs, 
or other changes affecting navigation. 

The conditions on board ship at sea are by no means 
favorable for the making of precise electrical measure- 
ments, but a preliminary test of the apparatus indicates 
that it will function properly and give reliable results 
even under these conditions. 
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For a number of vears the Bureau has been investigating 
the instruments and methods used in radiometry, and during 
the mst nine years it has provided investigators with 
standards of radiation intensity in absolute value. These 
radiation standards are of use to biologists, physiologists, 
psychologists, and others, to standardize the light stimli 
employed in their investigations. In this way the work 
throughout the country is becoming systematized and speci- 
fied on a reproducible basis. 

During the past year there has been a greatly increased 
demand for these radiation standerds, which consist of sea- 
soned carbon filament incandescent lamps calibrated for 
radistion intensity (radiant power in watts per sq. mm. at 
a given distance from the lamp) when the lamp is operated on 
@ given energy input. Last month sonsiderable time was 
spent in comouring several duzen newly prepared radiation 
standards with the primary stendards of the Bureau. The 
comparison is made by means of a thermepile in connection 
with a d'Arsonval galvanometer. The results obtained from 
day to day are in agreement to within 0.1 to 0.2 per cent. 
An interesting observation is the constancy of the galvano- 
meter deflection. For a period of over five days, on re- 
setting a certain primary standard and operating it on a giv- 
en energy input, the scale distance and radiometer (galvano- 
meter and thermovile, in air) remained so constant that the 
same galvanometer deflection was obtained to within 0.5 
per cent, 


- -Seientific Paper No. 475 of the Bureau of Standards has 
recently been issued and deals with the visibility of radi- 
ant energy or the ratio of light to radiant power through- 
out the spectrum. This ratio is sometimes called the lumi- 
nous efficiency of the spectrum, and an accurate knowledge of 
it is of great importance in studying the efficiency of all 
kinds of light sources. Since the visibilities of different 
individuals will as a rule vary within certain limits, a 
determination of the average visibility mst be statistical, 
and the more observers studied the more truly will the final 
values obtained represent the average for all observers, 

Several determinations of this average visibility have 
been made in the past, but rather large discrepancies ap- 
peared between the results of the different investigations. 
The question of the photometric method employed also enters 
into the problem - are the results obtained by the flicker 
photometer eouivalent to those obtained by the ordinary 
ecuality-of-brightness photometer? 

The National Lamp Worke of the General Electric Company 
considered this subject of sufficient importance to cooper- 
ate in a new determination of the average visibility at the 
Bureau of Standards, and 52 observers were employed. The 
results thich form the basis of this paper, together with 
data from previous investigations, have permitted the plot- 
ting of the visibility curve for the average observer with a 
(133) 
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certainty sufficient for 911 ordinary purposes. 


This paper may be obtained from the Superintendent of 
Documents at 15¢ per copy. 


The Bureau has designed an improved apparatus for de- 
termining the resolving power of optical instruments, in- 
cluding the eye, under varying degrees of illumination 
intensity and contrast. It is hoped that this apparatus will 
be useful in determining the effects of striae in optical 
glass on the definition of the instrument in which such glass 
may be used, and also in determining the harmful results of 
known quantities of various aberrations present in optical 
systems, 


In connection with the work of the Federal Specifiea- 
tions Board, the Bureau is designing a device for the rapid 
testing of electric fans. The usual test of the air delivery 
of electric fans is very unsatisractory, because it takes 
considerable time, and the results can not be repeated with 
accuracy. 

It is believed that these objections have been over- 
come in the device now being worked out, the principle of 
which was tried and found workable some time ago. The present 
work is directed toward applying this principle in a more 
convenient form for field use. 


In cooperation with municipal authorities of Baltimore, 
Md., the Bureau has been cenducting some tests of elevator 
interlocking devices. During the month & number of inter- 
locks which had previously f-iled to meet the rcquirements 
were rebested. One additional device met the test conditions, 
bringing the total number of those which have successfully 
passed the tests to seven. Included in this number are three 
interlocks of the mechanical and four of the electro-mechani- 
cal type. 

The successful results of the tests of these seven de- 
vices have been certified to the Inspector of Buildings of 
Baltimore, who has formally approved them for use in that 
city by publishing an "approved list" of interlocks. 

The success of this work has been largely due to the 
interest taken in the subject by the Building Owners & Mana- 
gers Association of Baltimore, this organization having been 
particularly helpful in the early stages of the investigation, 

The actual tests have been carried out on a special de- 
vice designed and constructed at the Bureau which automatical- 
ly performs the functions of an elevator and operator and 
which records sutomatically any failure of the interlock being 
tested. This device has been in service for about a year and 
a half and has greatly exnedited the work, 

No report of the Bureau is at present available on this 
investigation. 
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Two series of tests on high speed steels have been 
completed by the Bureau and 4 third series has been out- 
lined. The tentative progrem-for this work includes per- 
formance comparisons of commercial high svéed steels in 
cutting carbon, nickel, chrome-nickel, chrome-vanadium, and 
chrome-molybdenum steels heat treated in various ways. The 
lathe tools are now being prepsred, and several menufacturers 
of structural steel have promised to sunpiv sufficient mater- 
ial for the reovired test logs: It is hoped to carry out 
the work in such a mnner as to throvy some light on the 
ease of machining various alloy steels heat treated to show 
eoual hardness. . 

A set of high speed steels of special composition is 
also being prevared in the high freouency induction furnace, 
as it is planned te test steels having ouite different 
chemical composition from nresent commercial types, to de- 
termine the effects of added elements to the usual chrome- 
tungsten-vanadium steels. 

In order to supplement tests already carried out on 
"Flaky" high speed steels, thermal analyses were made of 
twelve samples intentionally flaked by reneated ouenehing. 

No marked differences in the thermal arrests were observed 
excent in one case. Samples quenched three times from either 
1260° C or 1350° C showed no evidence of the Ac, transfor- 
mation on reheating, whereas steel which was first ouenched 
from either of these temperatures once, twice, or five 

times clearly shored this transformation at about 423° C. 


Samples of various “normal” and "abnormal" steels sub- 
mitted to the Bureau by different manufecivrers have been 
carburized and examined microscopically. The structural 
characteristics of these carburized steels confirm the con- 
tention that there is a difference in the “carburizing pro- 
perties" of steels which show but little difference in their 
composition as ordinarilv determined. These differences 
consist in variations in the averaze depth of penetration, 
a5 well as in the character of the pvearlite, The real sig- 
nificance of the differences, so far as commercial practice 
is eoneerned, is still 2 matter of surmise. The work is being 
continued, and svecial attention will be given to the “ear- 
burizing behavior" of a set of irons containing unusual im- 
ourities such as oxides, nitrogen, etc., in appreciable 
amounts, 


In connection with the Burew's investigation of steels 
for the manufacture of precision gages, 2n effort has been 
made to find 2 ovenching mecium intermediate between oil 
a water. During the p&st month, quenching curves were 

taken of specimens cooled in water solutions of glycerin. 
Such solutions fill the gap eftectively, so far as the cool- 
ing rates at high temperatures are concerned. On the 
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other hand, glycerin and its water solution cool distinctly 
faster in the lower temperature ranges than quenching oil. 
This eppears to be a desirable oroperty. As 9 comnercial 
quenching medium glycerin or its water solutions should not 
be unduly expensive, for although the first cost is high, 
glycerin does not decompose to any creat extent on heating, 
as is the case with olls- The composition of glycerin water 
solutions may be éasily maintained by hydrometer tests. They 
do not give off irritating fumes and are harmless to the 
worker, in contrast with concentrated sulvhuric acid some- 
times used for this purvose. 


16 Analysis of The analysis of chrome-vanadium steel, by G.E.F.Lundell, 
Chrome-Vanadium J-I.Hoffinan, and H.A.Bright, has recently been pub eean in 
Steel Journal industrial and Hngineering Chemistry, Vol. 15, page 


1064. This articte may be sumuwarized as follows: 

"Partioular attention is waid to the determinations 
which are troublesome in the analysis of chrome-vanadium 
steel - namely, chromium, vanadium, and manganese. The 
methods desvrived and the observations recorded are largely 
the result of work done in standardizing the Bureau of Stand- 
ards alloy steel samples by analysts at the Bureau of Stand- 
ards and in laboratories that have cooperated with the Bureau.” 


17 Stresses in A description was given in Technical News Bulletin No. 
Welded and Riveted 71 (Item 12) of the work carried out at the Bureau last winter 
Steel Tanks on stresses in welded and riveted steel tarks under Hydro- 


static pressure. The results of this investigation have now 
been published as Technologic Paper No, 243, for sale at the 
Superintendent of Documents at 5/7 per copy. 

Four steel tanks, 4 feet in diameter and 10 feet long, 
made of 5/16" mild steel pletes, and designed for a stress of 
16,000 lb. ver sq. in. at 200 lb. working pressure, were used 
in these tests. Two of the tanks Were butt-welded, one was 
lap-welded, and the fourth was of the ordinary lap-riveted 
construction. The ends of the tanks were spherical, having 
a radius of 4 feet, 

Strain gauge measurements were made at various portions 
of the tanks and at oressure increments of 50 lb. per Sqe in, 
until failure. The results of the hydrostatic tests proved 
rather unsatisfectory as a comparison of the relative 
strengths of the different types of construction. Due to 
secondary failures, such 4s leaks around the fittings, the 
possible strength of the tanks was not reached. In fact, the 
\ secondary failures were responsible for failure in each case. 
i In one tank the failure was at the weld around a 2-inch pipe 
; oatlet; in the second, at the manhole; in the third, at the 
‘ end transverse weld, and in the riveted tank at the end 

transverse riveted joints. The first two failures might have 
been obviated by better welding of the pipe fittings and mannole 
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saddle to the shell, Extra reinforcement at the junction 
of the spherical end to the cylindrical shell would have 
reduced the stresses at the junction where the other two 
tanks failed. The location of the end transverse seam or 
riveted joint farther back on the shell of the tank would 
have taken this joint out of the region of high stress in- 
tensity caused by the abrupt change in direction of force at 
the junction of the spherical end of radius 4 feet to the 
cylindrical shell of radius 2 feet. 

As the results of the analysis of the deformation and 
distribution of stress in these tanks, the following general 
conclusions seem warranted: 

1. The commonly accepted theory for the design of tanks 
is, for ali vractical purposes, sufficiently accurate, pro- 
vided the computed stresses are not &nfluenced by secondary 
stresses. 

2. For thin tanks, the measured stresses, based upon 
the two-dimensional formula, are in cluse-agreement with the 
design stresses computed by the common-pressure formas, 
provided the former are not affected by secondary causes. 
This is borne cut by the results obtained at the center of 
the end. 

3. Secondary stresses resulting in high stress inten- 
sity were caused by (a) faulty design of the attachment of 
the spherical end to the cylindrical shell, (b) non- 
conformity of the shell to an accurate circular section, 
and ({c) discontimities in the shell for the manhole and 
fittings. These may produce a possibly dangerous condition 
if present near a welded or riveted joint or seam. 

4. The stresses were increased by the presence of a 
seam. 


The resuits of a part of the Bureau's work on oxy- 
chloride cement are contained in Technologic Paper No. 239, 
which my. de obtained from the Superintendent of Documents 
at 107 a copy. 

Comparatively few users of this material are really 
familiar with it. Even among architects and builders oxy- 
chloride cement products are often known only in connection 
with trade names. The rapidly increasing demand for these 
materiais shows that they possess certain desirable pecul- 
jarities, and has made it necessary to replace haphazard or 
"yyle of thumb" methods in the manufacture,and use of this 
cement with more scientific methods based on the study of 
numerous tests 

Caustic magnesia, the chief constituent of oxy-chloride 
cement, was made in the exverimental cement plant of the 
Bureau of Standards by calcining magnesite ore. The tem- 
perature and other conditions were varied in order to study 
the effects on the properties of the product. An ore im- 
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ported from Greece, one shipped fuom the State of Washington, 
and two from different mines in California were used, as 
these were representative of the chief sources of supply 
for this country. Cement mixtures, typical of those used 
by the trade, were then made, and tested both in the labora- 
tory and on panels of flooring and stucco exposed to actual 
service conditions. 

The results of this work form an important contribution 
to the information necessary for the production of the most 
satisfactory oxy-chloride cement products. 


The Bureau has recently completed some tension tests 
on samples of Indiana limestone. This is a novel form of 
test for a material of this kind, the work having been 
undertaken in connection with the design of lifting devices 
used in hoisting large blocks of stone at the mills, and 
also when being placed in buildings. The tensile values 
for the specimens tested ranged between 300 and 715 lb. per 
Sq. ine with an average af 535 lb, per sq. in. 


An improved apparatus for the transverse testing of 
brick has been designed by H.L. Whittemore of the Bureau ef 
Standards. During the past month 500 brick were tested to 
determine whether this apparatus was superior to that 
specified by the American Society for Testing Materials. 
250 brick were tested in each apparatus. The bricks were 
of 3 different kinds, 200 being clay brick, 200 cement, and 
100 sand-lime brick. The average results were practically 
the same for both types of testing fixtures, but with the 
Whittemore apparatus it was possible to test 190 brick in 


- 38 hours, while 5 1A hours were required to test the same 


number with the A.S.T.M. fixtures. With the latter appara- 
tus, 5 pieces are displaced when 4 brick is broken, and 
these must be accurately replaced in position for the next 
test. There are no displaced parts when 4 brick is broken 
in the new holder. Since both devices give equal results 
for the modulus of rupture of a brick, and since the A.S.T.M. 
fixture requires more time, the new apparatus is evidently 
an advance in the field of testing equipment. 


The Bureau receives numerous inquiries as to when 
Plaster can be painted safely. A careful study of this 
subject led to the conclusion that plaster can be painted 
safely when dry. The next question is how long does it take 
plaster to dry? This is of importance, not only as regards 
painting, but also in the erection of wood trim, and because 
of its effect on the general sveeding un of construction. 

A slow-drying plaster may cause financial loss to the con- — 
tractor because of delay in completing the work, and it may . 
cause loss of occupancy to the owner. 
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Pians have therefore been made to measure the relative 
rates of drying of different kinds of plaster under differ- 
ent atmospheric conditions, The equipment necessary for 
this research has been designed, and is now being made in 
the Bureau's shop. 


The Ceramic Division of the Bureau of Standards is 
developing a hardness test for vorcelain glazes which con- 
Sists essentially in wearing away the glaze by mears cf a 
standard sand which is allowed to run through an orifice of 
known dimensions and to strike uron the inclined surface 
of the specimen after falling a predetermined distante. 
Satisfactory results are teing cbtained in comparatively 
short intervals of time and with small amounts of sand, 
both being well within practical limitations. A circular 
Letter has been seit to a cunsicerable member of potters 
asking that samples be submitted for testing. 


In cooperation with an advisory committee composed of 
producers and consumers of refractories, the Bureau of 
Standards has undertaken the establishment of specifica- 
tions to ve used by the Government departments in the pur- 
chase of these materials, 

An important part of this work which is now nearly 
completed deals with refractory brick for the lining of 
Stoker-fired boiler settings. Brick of many representative 
brands were subjected to tests suggested by the advisory 
committee, and the results of these laboratory tests were 
then correlated with servicc records on brick of the same 
brands. gathered from various power plants. 

The brick tested represented 42 brands supplied by 
users in all of the important industrial districts of the 
country. Specimens have been subjected to the standard and 
modified load tests, and the endurance, constant volume, and 
quenching tests. Absorption tests before and after various 
heat treatments were Carried out, and the fusion points and 
chemical composition were also determined. 

The results of the load tests checked closely those 
obtained in previous investigations and show clearly the 
relative behavior of brick from various districts in the 
United States. Results of the investigation also indicate 
® elose relation between chemical composition, fusion point, 
and resistance to sudden temperature change, and these also 
agree quite satisfactorily with the results of the endurance 
and constant volume tests. 

The laboratory work has been completed, the necessary 
service data obtained, and the results correlated. Pro- 
posed specifications were drawn up during the past month 
and discussed on October 23 at a conference composed of the 
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Federal Specifications Board's subcommittee and the advis- 
ory committee on refractories, It is evident that a most 
importent advance step has been taken in preparing a set 
of specifications based on the resulis of service tests 
rather than merely the quality of the material. 


The following publications dealing with the work of 
the Ceramic Division have been prepared oF apveared in 
print during the month: 

"The Microscopic Identification of Stones in Class", 
by H. Insiey, has been submitted to the Journal of the 
American SST eas Society. 


An article entitled Pals cance: Revort on Specifications 
for See RT " by KF. Geller, was published in the 
October nunmoduer of the ay. jounnal. 


1} ° 
Some Relavious of Composition and Properties of 
mm 


Sheet Steel Enameis," by PR. Danielson end BT. ene. 
of the Coonliey Manutacturing Company was published in the 
Journal of the American Ceramic Soviety Vol. 6, i, 10,1923, 


Circular No. 146 of the Bureau of otandards, which may 
be obtained from the Sunerintendent of Documents at 5¢ per 
copy, consists of the latest U.S. Covernrent Specificaticn 
for Water-Resisting Red Enamel, The specification was pre- 
pared by the technical committee on paints of the Federal 
Specifications Board after careful consideration of sug- 
gestions from manufaciurerse Highest quality red enamel 
suitadie for outside use is called for. This consists of 
pure toluidine red toner in a vehicle of the very best 
water-resisving ee ceil sver varnish. A general descrip- 
tion of the enamel is followed by detailed “airections for 
sampling and ea including tests for caking in ccn- 
tainer, working properties, color, hiding powe ramet ene per 
galion, coarse particles end ekins, (dentizication and de=-- 
termination of pigment, neonvclatile matter, drying time, 
water resistance, and tougnness. 


The U. S. Government's specification for gloss interior 
lithopone paint, white and light tints, has just. been 
issued as Circular Noe 147 of the Bureau of Standards, and 
may be obtained from the Superintendent of Documents at 5¢ 
per copy. 

As in the case of Circular No. 146 this specification 
was prepared by the technical committee on paints of the 
Federal Specifications Board, efter carefully considering 
suggestions from manufacturers of this material. The 
specification covers paints not intended for outside expos- 
ure, that will dry to gloss cpaque coats which will adhere 
weil to wood, metat, and plaster, stand washing with soap 
end water, and shov no miterial change in color on exposure 
to light, or material yellowing when kept in the dark. 
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A general description of the pigment, vehicle and 
completed paint, which is a lithopone zine oxide pigment 
in a vehicle of treated drying oils or varnish, is followed 
by detaiied directions for sampling and testing. The tests 
cover caking in container, color, weight per gallon, brush- 
ing properties, time of drying, resistance to washing, fast- 
ness to light, yellowing, determination of water, voiatile 
thinner, percentage of pigment, percentage of nonvolatile 
vehicle, nature ot’ nonvolatile vehicle, coarse particles 
and skins, and analysis of pigment. 


27 Dynamometer Tests Tn past issues of the bulietin comment has been made 
of Automobile Tires on the work uncer way at the Bureau in connection with 

: automobiie tires. Part of this work has included power- 
loss tests on a large number of tires of different make 
and sizes. The tests are described. in Technologic Paper 
No, 240, recently issued, which may be obtained from the 
Superintendent of Documents, Government Printing Office, 
at 107% per copy. 

From a study of the resuits, as given in this paper, 
the following conclusions can be drawn. These are based on: 
No tractive effort, a speed of 25 miles per hour, and the 
normal axle loads and air pressures. 

(a) The average loss in 30 x 31/2 fabric tires is 
0.71 horsevower; in cord tires 0.48 horsepower. 

(b) The average loss in 4-inch fabric tires is 0.94 
horsepower; in cord tires 0-67 horsepower. 

(c) As an average, the loss in cord tires is approxi- 
mately 70 percent of that in fabric tires. 

(ad) Extreme cases between the highest fatrics and the 
lowest cords show the cord with only 40 percent of the loss 
found in the fabric. 

(e) Considering only the cord tires, the lowest loss 
for each size of tire is abcut 60 percent of that of the 
highest. 

From the study of the causes for these wide differ- 
ences, it is found that they are largely due to variations 
in carcass construction. ‘The tread has a small effect and 
the tube (if of standard construction) very little, if any, 
effect on the power loss. 

A lerge variation is found in the size of different 
makes of tires of the same rated size. The oversize or 
undersize feature has very little effect on the power loss, 
but has quite a large effect on the load-carrying capacity. 

The amount which a tire is deflected, due to the axle 
load, is not a measure of the power loss. For the same 
deflection, oVerloading produces 8 more severe action on 4 
tire than under inflation. 
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The power required to supply that absorbed by the tires 
and dissipated as heat must come from the fuel used, and, 
accordingly, a change in the kind of tires or the conditions 
under which tires are run will manifest itself in an in- 
crease or decrease in fuel economy. 1t is not out of the 
way to attribute a difference in fuel consumption of as much 
as 10 to 20 percent to changes in tires or tire conditions. 

Probably the most important feature of dynamometer 
tests is that they furnish a means for accurately measuring 
the internal friction in tires. By means of progressive 
tests it is possible to closely trace just what takes piace 
inside a tire and actually measure the effect of details of 
design and thus aid in co-ordinating more closely the 
different parts. 


A meeting was held on October 24th of the Board 
organized to act in an advisory capacity to the Department 
of Commerce in compiling material for and publishing a 
handbook of specifications for commodities purchased by 
tederal, state and municipal governments and public institu- 
tions. As was mentioned in last month's Bulletin, there are 
more than 20,000 commodities which can properly be classed 
as articles purchased out of taxes for which there should be 
specifications, whereas there are now in existence less 
than 5000 specifications for such Commodities. 

At the meeting of the Advisory Board, at which there 
were present representatives from all but one of the organi=- 
zations represented on the Board, unanimous approval was 
voted for the proposed plan for issuing shortly in conven- 
ient form a thoroughly classified list of 411 ':nown existing 
commodity specifications. 

The Board voted unanimously for the creation by the 
Secretary of Commerce, as Chairman of the Board, of three 
committees from its membership to render reports for the 
approval of the Board on the subjects of (1) classification 
of commodity specifications; (2) form and size of the publi- 
cation; and (3) scope of the proposed handbook or encyclopedis 
of specifications. 

It was the unanimous opinion of the Board that future 
meetings should be subject to the call of the chair. 


A meeting of the National Screw Thread Commission, of 
which the Director of the Bureau of Standards is Chairman, 
was held in New York on October 8 and 9, The first day was 
devoted to a hearing on wire and sheet metal gages, and the 
second to preliminary consideration of data relative to 
stud fits, and to revision of the Progress Report of the 


Commission, 
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